This paper presents a family of dual to ratio-cum-product estimators for the finite population mean. Under simple random sampling without replacement (SRSWOR) scheme, expressions of the bias and mean-squared error (MSE) up to the first order of approximation are derived. We show that the proposed family is more efficient than usual unbiased estimator, ratio estimator, product estimator, Singh estimator (1967), Srivenkataramana (1980) and Bandyopadhyaya estimator (1980) and Singh et al. (2005) estimator. An empirical study is carried out to illustrate the performance of the constructed estimator over others.
Introduction
It is common practice to use the auxiliary variable for improving the precision of the estimate of a parameter. Out of many ratio and product methods of estimation are good examples in this context. When the correlation between the study variate and auxiliary variates is positive (high), ratio method of estimation is quite effective. On the other hand, when this correlation is negative (high), product method of estimation can be employed effectively. Let U be a finite population consisting of N units U 1 ,U 2 ,…,U N . Let y and (x, z) denote the study variate and auxiliary variates taking the values y i and (x i , z i ), respectively, on the unit U i (i=1,2…,N) , where x is positively correlated with y and z is negatively correlated with y. We wish to estimate the population mean In some survey situations, information on a secondary auxiliary variate z, correlated negatively with the study variate y, is readily available. Let Z be the known population mean of z. For estimating Y , Singh (1967) considered a ratiocum-product estimator
Using a simple transformation Singh et al. (2005) proposed a dual to usual ratiocum-product estimator
To the first degree of approximation
where MSE (.) stands for mean square error (MSE) of (.).
and
In this paper, under SRSWOR, we present a family of dual to ratio-cumproduct estimator for estimating the population mean Y . We obtain the first order approximation of the bias and the MSE for this family of estimators. Numerical illustrations are given to show the performance of the constructed estimator over other estimators.
The suggested family of estimators
We define a family of estimators of Y as
where α i ′s (i=1,2) are unknown constants to be suitably determined.
To obtain the bias and MSE of t, we write
E (e o )= E (e 1 )= E (e 2 )= 0 and
Expressing t in terms of e's, we have Taking expectations of both sides in (2.3) and then subtracting Y from both sides, we get the bias of the estimator t, up to the first order of approximation, as 
Taking expectations of both sides of (2.6), we get the MSE of t to the first degree of approximation as 
Remark 2.2:
The optimum values of α io 's (i=1,2) are functions of unknown population parameters such as K yx , K yz , K yx . The values of these unknown population parameters can be guessed quite accurately from the past data or experiences gathered in due course of time, for instance, see Srivastava (1967) , Reddy (1973) , Prasad (1989,p.391) , Murthy (1967,pp96-99) , Singh et. al. (2007) and Singh et. al. (2009) . Also the prior values of K yx , K yz , K zx may be either obtained on the basis of the information from the most recent survey or by conducting a pilot survey, see, Lui (1990,p.3805) .
From (1.7) to (1.13) and (2.9) it can be shown that the proposed estimator t at (2.1) is more efficient than usual unbiased estimator y , usual ratio estimator R y , product estimator P y , Singh (1967) ratio-cum product estimator RP y , Srivenkataramana (1980) and Bandyopadhyaya (1980) dual to ratio estimator * R y , dual to product estimator * P y and Singh et al. (2005) dual to ratio-cumproduct estimator * RP y at its optimum conditions.
Empirical study
In this section we illustrate the performance of the constructed estimator t over various other estimators I this paper we have presented a family of dual to ratio-cum-product estimators for the finite population mean. For future research the family suggested here can be adapted to double sampling scheme using Kumar and Bahl (2006) estimator.
